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UNITID ITATU INVIIItONMIENTAL 'lllOTICTION'AGINCY 
WASHINGTON, O.C. IOollll 
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Preliminary Review of Combined Toxicity and 
Oncogenicity Study in R3ts on 2,4-Dichlorophenoxy
acetic acid. 

Marcia van Gemert, Ph.O.I/tl!:fii«~ ,,,.tf""6 
Head, Section III 
Toxicology.Branch, HED (TS-769C) 

Lois Rossi 
Special Review Branch 
Registration Division (TS-767C) 

Theodore M. Farber, Ph.D. ..:Jiu/N 71J, ~ t/JtJ/1~ 
Chief 
Toxicology Branc~/HED (TS-769C) 

Compound: 2,4-Dichlorophenoxyacetic acid 

Tox. Chem. No.: 315 

Registrant: Industry Task Force on 2,4-D Research Data 

Accession No.I 030001 

Action Requested: 

Review the toxicology/oncogenicity study submitted on 
2,4-dichlorophenoxyacetic acid, possible 6(a)(2) action. 

Conclusions: 

The administration of 2,4-D appears to produce increased 
numbers of astrocytomas in brains of male rate at 45 mg/kg/day 
and is suggestive of a carcinogenic effect. The final determination 
of oncogenicity will come after a joint''review with the Canadian 
Health Protection Branch, an evaluation of the brain and spinal 
cord slides by EPA officials, and presentation of the weight of 
eNidence before the EPA Peer Review Committee. 

The Task Force that submitted the study to EPA is 
presently re-evaluating the brain slides by an independent 
pathologia\: to confirm the diagnosis of astrocytoma, and will 
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aubmit a nport of thia re-evaluation in. July, 1986. 

The taak fore• ahould be requeated to aubmit aummary tablea 
for the .urinalya:ll data whic)\ were mi .. ing from the text of 
the atudy. "They ahould alao ce aaked to r~-tabulate and 
aubmit clearer auaaary table• of the non-neoplaatic and 
neopla~tic leaiona. Example• of aummary incidence tablel are 
appended to thil memo for clarification. The Taal~ Pore~ ahould 
alao be requeated to aubmit all brain and apinal cord alidea of 
contro~ and experimental animala. Baaed on the non-neoplaatic 
leaiona seen in the kidney, (see DER) 

the NOEL • 1 mg/kg/day and the LEL • 5 mg/kg/day, 

Cor• Claaaification1 Will be aaaigned pending receipt of the 
requested data. 

·.··, 
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Reviewed by1 Marcia Van Gernert, 
Section 3, Tox. Branch (TS•769C) 
secondary reviewer 1 Theoc'.ore M, 
Chief, ~ox. Branch (TS-769) 

. Jf~ldiM.t1-.. ~~ t.J#j'' 
Ph.D, ~ 
Section Head "' .., 1. •• 
Farber, Ph.D.~ 11/. 'J4MI'I 

DATA EVALUATION REPO_RT 

STUDY TYPE1 Combined toxicity & oncogenicity TOX, CHEM. NO.I 315 

ACCESSION NUMBER1 263112-263114 MRID No.1 

TEST MATERIAL! Oichlorophvnoxyacetic acid 

SYNONYMS! 2,4-D 

STUDY NUMBER(S)I 2184-103 

SPONSOR1 Induatry Taak Force on 2,4-D Reaearch Data 

TESTING FACILITY! Hazleton Labs, 9200 Leesburg Turnpike 
Vienna, Virginia 22180 

TITLE OF REPORT: Combined Toxicity and Oncogenicity Study in Rata 
2,4-Dichlorophenoxyacetic acid, final report 

AUTHOR(S) 1 D,G, Serota, Ph,·D, - Study Director 

REPORT ISSUED: May 29, 1986 

CONCLUSIONS• Incneaeed astrocytomas in male rats at 45 mg/kg 
NOEL • 1 mg/kg/day 
L!L • 5 mg/kg/day b~sed on kidney effects 

Classification: Will be assigned pending receipt of the requested 
information. 

A, MATERIALS 1 

1. Test compound: 2,4-D, Description of test material is on 
appended pg.l Purity 97.5t, contaminants: list in CBI appendix 

2. Test animalsz Species• 
Agez 7 wks. 

rats, Strainz CDF(F344)/CRL-BR, 

Weight: 125.8-158.3, 
94.4-118.5 

Source:· Charles River- ·Breeding Labs 
Kingston, New York 

8, STUDY DESIGN: 

1. 
.· 

Animal aesigrllllent - 600 animals were assigned to the 
following teat groups: 

3 
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TABLE 1 

.. !£•• in Maln·Study Interi111 Sac. 
T .. t 41et 104 Wklo 53 weeki 

Group !!!Q/kg/4ay ~~&ale fe111al• lllale hlllall 

1 Cont. 0 60 60 '.0 10 
2 Low (LDT) 1 60 60 10 10 
3 M14-l '(MDT) 5 60 60 10 10 
4 Mid-2 15 60 60 10 10 
5 High 45 60 60 10 10 

2. Diet preparation - Diet wa1 premixed in 200 gme of 
ba1al diet and prepared weekly for l1t 14 weeki biweekly. 

' through week 18 then every 4th week there~fter and 
1tored at roo111 t1111perature. Samples of treated food 

. · 

3. 

were analyzed for stability and concentrations of 2,4-D in 
diet for weeki 1, 2, 3, 4, 17, 30, 43, 56, 69, 82, 95. 

Result• - Analysis of the diet indicated 2,4-D wee stable 
in the diet for at·leaat one month. 

TA'BLE 2 

Analysis of 2,4-D concentrations 

Groupe Percentage of Target Mean & S.D. 
Rane 

Low ush · 2 11':'l' 3 101.96 + 9.54 
3 82.1 125.3 100.6 + 9.2 

' 80.8 122.2 97.8 + 8.7 
5 81.9 113.4 98.1 + 7.2 

" 
Animals received food (Diet + 2,4-D) and water !S libitum. 

4. Statistics - The following procedures were utilized in 
analyzing the numerical datal (See anpended pgs. 2&3). 

5. Quality assurance was in compliance with E'i•'A ~.u~ regub.tiona • 

·•• 
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c. METHODS AND RESULTS! 

. 1. Oitervationa - Animal• were inapected twice/day for aigna 
o toxlclt'Yand mortali.ty • . ~ . . -

Detailed phyaical exama for phyaical appearance, hehavior 
tiaaue maaa palpation and aigna of abdominal diatention 
were made Weekly f~r lat 1~ Week! and.biWeekly thereafter. 

Reaulta - Toxicity - no treatment related effect• on 
mortality (survival) were noted. (See appended page• ~ ' 5). 

TABt.E 3 

Mortality and (Percent Survival) at Month• 

6 12 18 2~ 
Male• 

Group 1 1 (98) 1 (98) 2 ( 95) 18 (fi4) 
2 0 (.100) 0 (100) .. 2 ( 95) 7 ( 85) 
3 0 (100) 0 (100) 0 (100) 2 (!Hi) 
~ 1 (98) 2 (97) 3 (!14) 8 (84) 
5 0 (100) 0 (100) 0 (100) 12 ( 76) 

Females •'· 

1 1 (98) 2 (97) 4 (92) 10 (80) 
2 0 (100) 0 (100) 1 (98) 13 (74) 
3 0 (100) 0 (100) 0 (100) 2 (96) 
4 1 (98) 2 (97) 3 (94) 8 (84) 
5 0 (100) 0 (100) 0 (100) 12 ( 76) 

a. Percent survival baaed on 60, 60, SO and SO rats/sex/group 
at 6, 12, 18 and 24 months, respectively. 

2. Body Weight - Animals were weighe~ at initiation of the 
experiment and weekly for 1-14 weeks then biweekly for 
remainder of experiment. 

Results - statiatical analysis of absolute body weight 
at week 52, body weight changes at weeks O-S2 and o-
104 and growth rate data showed significantly decreased 
mean values for group 5 females. (see appended pages 6 i 
7 for cumulative body weight gain.) 

!! 
~-' 
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Weeks females 

N Mean S.D. 

4 

TABLE 4 

MEAN CUMULATIVE BODY WEIGHT GAIN .. : 
0-104 

mal .. w .. ka male a 
N Mean s.o. N Mean 

005234 

lemalea 
N Mean s.o. 

1 58 113.4 11~57 
2 60 114,1 8.61 
3 60 116.7 11.77 
4 60 11J,S 12,43 
5 60 105.2* 11.31 

59 229.6 18.30 32 216.8 4o 145.6 ,14.87 
60 225 0 4 17.33 43 211.2 37 142 0 9 '26.0 
60 227.1 19.28 48 214.5 38 141.0 122.07 
58 232.3 16.88 42 213.9 38 144.8 17 .'22 
59 227.9 14.05 37 206;5 36 132.8* 17.14 

* Significantly different from control p i 0,05 

3
• ~~ri!;9~~~tiJ~~~~~ft!~~~- Consumption was a consumption was calculated. 

Pood consumption was measured weekly for firlt 14 
weeks and then biweekly for the remainder of the exper.iment. 

Results - Pood consumption - mean values for Group 5 females 
were si~nificantly lower than control values at weeks 1 -
52. Also the mean value for Group 2 females was signifieantly 
higher than the mean value for Group 1 females at this time 
interval. 

1 
2 
3 
4 
5 

. . TABLE 5 

MEAN TOTAL POOD CONSUMPTION -Females 

0-52 weeks 
N Mean 
58 3114.§ 
57 3198.9* 
56 3174.9 
60. 3115 0 7 
60 3038.6* 

so 
!6§.52 
171.65 
164.39 
166.14 
140.29 

o-:104 wt~eks 
N Mean SO 
40 ~861.8 289.84 

. 34 5989.4 313.94 
35 6022.7 319.78 
38 5816,9 304.19 
35 5751.4 291.19 

*Significantly diffe~ent from control p i o.os 

· 4. Ophthalmalogical examinations were performed at end of 52 
weeks 'tnd at 104 'll'eeks all animals. • . 

. · 

Results - Ophthalmic exam revealed no ocular toxicity 
that could be associated with 2,4-D administn~ion at 
any dose • 

6 
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5. Blood was col. lee ted before treatment (and at 26, 52 and 
7 \oieeks for hematology and clinical 'analysis from 10 
animals/sax/o'roup. Clinical analysis w .. collected on 
all animals surviving to.tarmination of study. The checked 
(X) parameters ware ex.aminad. 

ao HemAtology 

X 
X Hematocrit (HCT)* 
X Hemoglobin (HGB)* 
X Total r.eukocyte count (WBC)* 
X Erythrocyte count (RBCl* 
X Platelet count~ 

X 
X Total pla•ma ~otain (TP) 
X Laukocytr.i differential count 

Mean corpuscular HGB (MCH) 
Mean corpuscular HGB cone. (MCHC) 
Mean corpuscular volume (MCV) 

lXI Reticulocyte count '. 

.· 

Results -

No treatment-related results on the hematological parameters 
measured were apparent. 

,, 
b. Clinical Chemistry 

X X 
-Electrolytes a ' -Other 
XI Calr.ium~ X Albumin* 

. Chloride* Blood creatinine* 
Magiiesium* X Blood urea nitrogen* 
Phosphorous* Cholesterol* 

X Potassium* X Globulins 
X Sodium* X Glucose* 

Enzymes . l! X Total Bilirubin* 
X Alkaline ph63phatase Triglyceride& 

Cholinesterase X 'Albumin/globulin ratio 
Cre~,tinine phosphokinase* X Thyroxine 

X Lactic ac~d dehydrogenase X Total protein 
X Serum ~lanine aminotransferase (alae SGPT)* 
X Serum a.spartate aminotransferase (alSo SGOT) * 

Res.Jlts .;. 
1. there was a slight (p .i .OS) increase in the albumin 

" and a slight decrease (p < 0 o OS l 'in globulin at week 
105 in males, increasing The A/G ratio at both 79 
.1'\nd lOS weeks ( p < 0 o OS) o (see appended pages 8 ' 9) 
' • ' • L 

2. There was slight (p .i 0.05) increase in serUIII 
alanine a3inotransferase in males and f.-ales at 
week 105 in,Group 5. (see appended page 10) 

3. T 4 was slightly depressed .< p L 0. 05) at 105 
weeks in group 5 females. (see appended page 11) 

. ' . 7 
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6. II ' Urir•trfh - Urine waa collected from 10. ntl/sex/group 
at n t ation and follQwing weeka 26, 52, and 78 weeks 
of treataent. The CHECKED (X) parameter• were 
examined. . '.· 

X X - Appearance• X Glucoae"' 
Volume• ·..x Ketone•* 

X Specific gnv.tty* X Bilirubin* 
X pH Blood* 

Sediment (microacopic)* Nitrate 
X Protein* X Urobilinl)gen 

Reaulta - Tablee on mean valuea for urinalyaia were 
mlaalng from the text. 
Thera appeara to be a ~acraasa in urinary protein a~ 
the higheat dose level. Summary tables will have to 
bw generated before this can be verified. 

7, Sacrifice and Pathology -
Ali anlmaia that died and that· were aacrificed on 
achedule were subject to gross pathological examination 
and the CHECKED (X) tissues were collected for histological 
examination. The (XX) organa in addition were weighed. 

Digestive system 
Tongue 

X Salivary glands* 
X Esophagus* 
X Stomach* 
X Duodenum* 
X Jejunum* 
X Ileum" 
X Cecum* 
X Colon* 

Rectum* 
XX Liver* 

I Gall bladder* 
X Pancreas* 
Respiratory 

XI Trachea* 
X Lung* 

it·'i\ 
Cardi~vasc./Hemat. 
I Aorta* 

XX Heart* . 
X Bontl marrow• 
X Lymph nodes,.. · 
X Spleen* 
x Thymus* 
Urogenital 

XX Kidneys*.·. 
XI Urinary bladder* 
XX Testes• 
XX Epididymides xl Prostat'!l " 

Seminal vesicle 
XX Ovaries 
XI Uterus* 

Neurologic 
xx Brain* 
XI ,Perip"l• nerve* (sciatic) 
X Spinal cord· 
XX Pituitary* 
XI Eyes (optic n.)* 
Glandular 

XX Adrenals* 

I Lacrimal gland 
Mammary gland* 

XX Parathyroids* 
XX Thyroids* 
Other 

X Bone*(sternum with marrow) 
X Skeletal muscle* 
X 'Skin 
X All gross lesions 

and masses 

Summariea of the_ pathology protocols for the 52-week aacrifice, 
unscheduled deaths, and the terminal sacrifices are appended on 
pagea 12 and 13; The, study statea' that'' ~brain• sectiona (including 
at least one section of the"forebrain, mid brain and hind 
brain) were examined microscopically by the study pathologist 

.and then read blind by a ae<:ond pathol<.>giat. Following these 
-examinations remaining fixed brain ti\Jsue frr.nn each animal 8 

_,-, 
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.. 
waa procealed and evaluated microacopically by the atudy 
pathologi1t. These ob~ervations were incorporated into the 
original UncUngl to yield a .. compolite incidence from both 
evaluations·. · · . · 

I called Dr. David Sorota of Hazelton Laboratorial, the 
Study Oirector, ·and asked specifically how· 'the brain waa 
sectioned. He laid originally only one section from fore, mid 
and hinu.brain waa examined. Buti after finding acme aatrocytomu, 
they then 1ectioned all available.brain tbsue, from each rat. 
We are in the process of formally writing to the Talk Force for 
written confirmation of this statement. 

.· 

a. Organ Weight 

Interim sacrifice 

Kidnvy weight parew$tera mea~ured, eo:· absolute urgan 
weight, organ-to-body weight, and organ-to-brain weight 
were significantly elevated in the ~r.oup 5 males. 
~emales showed a alight increale in kidney weight 
parameters no other significant organ weight changes 
were noted. (see table 6 for details.) 

Kidney 
Male t 
1 10 
2 10 
3 10 
4 10 
5 . 10 

·udney 
Fema:.:e 
1 10 
2 10 
3 10 
4 ·10 
5 10 

TABLE 6 

ORGAN WEIGHTS 52 WEEK SACRIFICE 

. Absol. Wta 
Mean SD 
2.44 .17 
2.43 .11 
:t.46 .26 
2.61 .12 
2.66* .15 

\': 
1.57 .10 
J;.62 .13 
1.56 .10 
1 •. 62 .os 
1.60* .09 

organ•tQ 
body wts • 

Mean · SD 
.• 693 .043 

.684 .022 

.698 .oso 

.738 .037 

.780* .057 

•. 805 .090 
.802 .067 
.785 .052 
.784 .036 
.829* .037 

:>rgan-to• 
brain wta. 
Mean SO 
1.225 .061 
1.214 .041 
1. 225 .107 
1. 295 • 0~3 
1.344* .091 

0.876 .046 
0.901 .055 
0.873 .069 
0.892 .034 
0.884 .048 

*Significant!~ differea.t from controls p ~ 0.05 

Termina~sacrifice 

At iOS weeks there was an increase in kidney weight 
parameters in groups 4 and 5 with statistical . 

9 
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aignificanoa i.n the .feaalea (p :f;. o.os) in gro~.&P 5 in all 005234 
parauten. (Tablt 7) The increaae• in kidney weight 
value• appear to be treat••nt~r•lated. There appeared 

LIVER 
Male 
1 
2 
3 
4 
5 
loiVER 
1 
2 
3 
4 
5 

~o b•. a doaa-related incr~aae .~ 104 weeki in al~ mala 
thyroid/parilthyr-aid parQ•ttra "'ith atatht ioal algnificace 
gonarally in gr9upa 4 and 5, I., te~aale tqare appeared 
to ba a trend. of incr•a•ecS valu•• in \group• 3, 4, and 5 
with group 4 having 1tati•tic1l aignificanc•· Thil 
ap~aarl to be a treatnent-relat•d effe~t· ~he other 
organ waiohta that ware a~gnificantly different from 
control ware noted in gro~p 5, The•• organa ~nclude 
liver and thyroida/parathyroida in Jaa1e•• pituitary, 
brain with brain atem, ancS ovari•• in fen11ea. 
Thole changes in the :>itu:ttary, liver and oVt.J.""ios appear 
treatment-related, 

TABLE 7 

ORGAN WEIGHTS 104 WEEK. SP.CRU!CE 

Ab1olute Organ-to· Organ•tO• 
Organ wt. ·Body wt. Brain "'t, · 

N Mean . so Mean 1: SD Mean so 
3! 10.02 2.02 2. 9915" .i 14 4.8U '962 

43 9.66 1.14 2. 956 ':J 90 4. 702 ,!560 
47 9.94 1.69 2. 992 .s 38 4.827 '814 
41~ 9. 41 1.25 2. 837 ,337 4.609 ,59:<: 
36 8.82 1.29 2. no .s 43 4.277• '658 

Female ,. 
40 7.14 1.35 3. 07:2 ,638 . 3 .au 0 658 
37 7.16 0,95 3. 10 :2 ,687 3.812 • 483 
37 7.07 1.20 3. 099 .sag· 3. 799 0 626 
38 7.04 1.15 3. 06.1 ,688 J, 755 ,578 
36 6. 73 1.23 3. 06 Ci ,S99 3.577 0 620 

KIDNEYS combined-Male 
1.345 • 17'/ 1 32 2.78 0.35 • 829 'J.ll 

2 43 2. 75 0.32 • 84() 0 ).12 1.338 • 0 169 . 

3 47 2.74 0.31 • 825 ,090 1.333 • 154 
4 ,, 41 2.84 0.34 • 86 () ').13 lo393 • 162 
5 36 2. a~·,·, o. 26 • 88 () .111 1.383 I, .146 

KlDNI!:YS combined-Female 
1 40 . 1.. 89 0.14 .813 ,066 1o0l2 • 081 
2 37 1.95 0.13 • 8-14 ,095 1o037 • 071 
3 37 1.98 0.20 • 871* ,).08 1.064 • 107 
4 38 1.94 0.16 .843 .061 1.034 ·• 08s 
5 36 . 2.07* 0.30• • 945* .195 1.099* • 161 

PITUITARY Male 
1 32 .022 ,023 • 01) 67 ,0076 .0106 • 0114 

2 .. · 43 .016 .006 • 01) 48 ',0016 .0077 • 0027 
3. 47 .024 ,026 • 01) 74 ,0076 .0119• • Ol24 
4 41• .028 ,066 .oo 92 ,025 2 .0139 • 0351 
5 )6 .018 .015 .ooss ,0045 .0086 • 0075 

':.' 

10 
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TABLE• 7 CONT. 

PITUIT.\JtY Female 

1 40 • 016 .010 . .0069 .0039 .0086 ,0053 
2 37· .023 • o·:iG .0103 .0141 .0120 .0134 
3 37 .040* .071 .0180* .0321 .0220* .0386 
4 38. .021 .033 .0087 .0121 .0112 .0177 
5 36 .033* • 052 • 015 7* .0278 .0176* .0280 

BRAIN w STEM Male 

1 32 2.07 ,06 .618 .ou 
2 43 2.06 .06 • 629 .033 
3 47 2.06 .07 .62(1 .042 
4 -·-· 41 2.04 .oe .618 • 05 2 
5 . 36 2.0':' .11 .638 .062 

. BRAIN w STEM Female 

1 40 1.87 ,06 .805 .063 
2 37 1.88 .06 .816 .088 
3 37 1.86 .08 .820 ,082 
4 38 1.87 .06 .818 .068 
5 . 36 1.88 .06 • 857* .077* 

OVARU:S 

1 39 .108 .039 .0467 .0176 • 0582 • 021:3 . 
2 36 .105 .0-40 .0456 .0184 • 0560 • 0215 · . 
3 37 .125 .067 ,0538 .0247 .0670 .0354 
4 38 .115 .034 .0504 .0168 .0612 .0184 
5 36 .131 .060 • 0589,* .0260 .0693 .0320 

THYROIDLPARATtiYROID M~le 

1 32 .027 .00!1 .• 0082 .0027 .0133 .0043 2' 41 .031 .009 .0094 .0029 .0150 .0046 
3 46 .032 .011 ,0097 .0034 • 0157 .0054 
4 41 .033*. .007 "; 0100* .0020 .0163* .0036 
5 36 .034 ~ 014 .0106* • 0041 .0166 .0063 
THYROIDLPARATHYROID Female 

1 40 .025 .006 .0106 .0028 .0131 .0033 
2 37 .024 •0.07 .0105 .0037 .0128 .0038 '3 37 .027 .005 .0117 .0023 .0143 .0027 :4 38 . .031* .008 .0134* .0035 .0164* .0044 
5 ·'-.. 35 .027 .009 .0123 .0042 .0144 .0048 

" . . 
b. · Groee Patholo~f ! ' 

· Inspection ol deta ed gross necropey findings revealed 
that there were no difference• in incic1enc" of'the findings 
between the control and treatec1·animals with unscheduled deaths,' 
at the 5~. week sacrifice,· or at the terminal sacrifice • 

.. <: ... ·,:_. __ 11 
··.::. /f. I 

-:.::. ..... __ ->~::~s; •\ 
·•. ~\\ 

_ _.,._ 

\\ '·'.'''; 
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c. Microacopic Patholo•JY 

.· 

1) Non-ueoplaatic 

52-Week Sacrlfice 

Then werG. general alteration• in hia'topathological 
parametera ~n the kidneya of groupa 3, 41 and 5 ti.Oit appeared 
compound-related. Th••• conaiated of1 

1) An incr•aaed incidence in brown tubul~r cell pigment in 
the mal•• of groupa 3, 4 and S (9/10, 10/10, 10/10 reapectively) 
and groupa 3, 4 ·and 5 femalea (5/10, 6/10 and 7/10 reapective1y) 
when compared to control malea (2/10) and control female• 
(3/lO),(Note appended page 14 for details) 

2) An increased frequency and aeverity of fine vacuolization 
of· cytoplaam in the renal cortex in group 5 hmalea (8/10) 
when compared to control hmalea (5/10) and an increaae in 
aeverity in groupa 3 ' 4 female• when compared with control 
femalea. (see appended page 14 for detaila on increased aeverity.) 

Unacheduled Deatha 

No compound-related hiatopathologia alterations were 
found in the animal• that died or were killed moribund prior 
to the terminal sacrifice • 

• 
Terminal Sacrifice 

Compound-induc&d hiatomorphologip alterations oceurred 
in the kidneys of groups 3, 4 and 5 males and females. (These 
are summarized on table 8.) 

These were1 

1) Increased brown tubula~ cell pigment in the kidneys of 
groups 3, 4 and 5 males (8/47, 18/41**, 18/36** respectively) 
and groupe 3, 4 and 5 females (23/37*, 19/38**, 13/36 
respectively) when compared to control males (2/32) and 
female~ (8/40),(Note appended page 15 for statistical analysia) 

2) Increaaed incidence of pelvic microcalculi in groups 4 and 
S males (8/41, 9/36 respectively) and gro•Jp S females (28/36**) 
when compared to control malea (2/32') and female (19/40), 

3) A alight increaae in frequency of tranaitional epithelial 
hyperplasia in group S femalea (6/36) when compared to controls 

(0/40) however, the study pathologiata considered this aecondary 
to the increaaed frequency of microcalculi. 

I 
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TABLE: 8 

NON-NEOPLASTIC LESIONS IN RATS FED 2 1 4-D 
:) 

Tubular Cell Malee 
Pigment, increaaed 
kidney · 1 2 3 4 

UD* 
IS** 
TS*** 
Total 

.o 
2 
2 
4 

1 
2 
0 
3 

1 0 
9 10 
8 18 
18 28 

Transitional Epithelial 
Hyperplasia 

us 
IS 
TS 
Total 

0 
0 
0 
0 

0 
0 
1 
1 

0 
0 
1 
1 

Micro"v•lculi Pelvi• 

UD 
IS 
TS 
Total 

0 
0 
2 
2 

0 
1 
2 
3 

1 
0 
3 
4 

0 
0 
1 
1 

0 
0 
8 
8 

5 

1 
10 
18 
29 

3 
0 
0 
3 

2 
1 
9 

·12 

1 

0 
3 
8 

11 

1 
2 
0 
3 

0 
2 

19 
21 

Females 

2 3 

1 
3 
9 

13 

1 
1 
0 
2 

2 
3 
9 

14 

0 
5 

23 
28 

0 
1 
3 
4 

1 
1 

14 
16 

4 

1 
6 

19 
26 

2 
3 
2 
7 

2 
3 

21 
26 

5 

2 
7 

13 
22 

5 
3 
6 

14 

7 
4 

28 
39 

Fine cytoplaemic 
Y!5_uolization 

·' . ...,....--------
UD 
IS 
TS. 
Total 

*UD 
**IS 
***TS 

2) 

0 
0 
0 
0 

0 0 
0 0 
0 0 
0 0 

0 
0 
0 
0 

• unacheduled deaths 
• Interim sacrifice 
• Terminal sacrifice 

Neoplaatic 

0 
0 
0 
0 

0 
5 
0 
5 

0 
3 
0 
3 

0 
5 
0 
5 

0 
5 
0 
5 

0 
8 
0 
8 

Aatrocytomaa were found in the brain• of rats with 
unacheduled deaths and terminal sacrifice, including a 
group 1 male that died in week 21 and two group 4 males that 
were killed in extremie in week 94 and 105, and one group 5 
male that wae killed ln extremia in week 93. There were no 
reported aatrocytomaa found ln the 52-week interim eacrifice 
but at the 104-week terminal aacrifice, 5 aetrocytomae were 
found Lt group S malee and none in the other four groupe. 
The total aatrocytomae found for male rate on teet then 
totaled l/60 for group 1 controle, with 0/60, 0/60, 2/58 
and 6/60 for groupe 2,3,4 and 5 reepectively. ,(See appended 13 
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pagea 17,18 and 19 for summary tables and individual• animal 
data). According to the study text,•The incidence of astrocytomas 
in the brain of high-dose males fa higher than that in control 
indee, intercurrent mortality_ adjusted prevalence analysis 
indicate• a·positiye trend at 'p •.0.0026 (one-tailed, uncorrected 
acore teet), and control veraus high-dose group comparison is 
significant at p • 0.0351 (one-t.ail)l but not at two-tail (p 
• 0·.07a2). (See appended page 2t'-. for atatilltical analyaia). 

D. DISCUSSION• 

comments I 

1. The administration 'of 2,4-D appears to produce 
astrocytomas in brains of male rats at 45 mg/kg/day dose 
level, and is suggeative of a carcinogenic effect. The task 
force that submitted the study for· EPA review ia presently re
reviewing the·diagnosea of the brain Mlidee and will aubmit 
another independent pathology report some time in July, 1986. 
This task fcrce should be asked· to aubmit summary tablaa for 
the urinalysia data and compile concise summary incidence 
tables for all the non-neoplaatic and •:~eoplaatic histopathology 
data. They should alao be requested to furnish EPA with all 
control and treated brain and spinal cord 'lides for our 
own independent analysis. 

2. Based on tha increase in fraquency'and/or severity 
of kidney lesions seen in-groups 3, 4 and 5 male and female 
rata the NOEL for non-neoplastic lesions is 1 mg/kg/day, the 
LEL • 5 mg/kg/day, 

TS-769:VAN GEMERTI6/25/86 

cc. w. Burnam 
T. Farber 
A. Barton 
J. Melone 
J. Lamb 
J • Moore 

. · 
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2184-103 

· c .. 1at1vt surv{·va1 data through Wltk 104 were analyzed using the 
National cancer Institute Package. Trend analysis of surv1val wes evaluated 
at the 5.01 one-tailed probability level. 

Growth rates (re~~~ of body weight .ga1n) were COftlll11ed us1ng body 
.a1ght values fi'OII Weeks. o; 1, 4, 9, 20, and 52 for •l•s and Weeks o, 2, 5, 
10: 21, and 52 for f-l•s (Rao, 1958). 

Absolute body weights at WilkS 52 and 104, body weight changes between 
Weeks 0 and 52 and Wteks 0 and 104, growth r•tts, total food cons1111111tion 
through WilkS 52 and 104, clinical patho1ovy data (excel'•. d1f~erent1al .. ' 
leukocyte count, cell 110rpho1ogy, and ur1nalys1s), and organ W.1ght data of 
the control group were COMPared statistically to the data fra. the sam. sex of 
the treated groups. Stat1st1c.l!l analyses were perfo~ as d1agr._d in 
Figure 1 . 

If var1an.ces of untransfo~ data were heterogeneous, analyses wert 
performed on transfon~ed data to achieve. variance hQIOIJtneity. When the series 
of transfor"Mt1ons were not successful 1n ach1ev1ng variance h01110gtnt1ty, 
analyses were performed on · rank-transfo~ data. The criterion for 
significance of group comparisons was at the 5.01 two-ta11ed probab111ty level. 

Ntopla,t1c lts1ons wert analyzed for untdjusted incidences by 
Cochran-An.itage test for trend and F1shtr Irw1n exact test for htttrOI)tnt1ty 
(Thakur It al, 1985). Further adjusted analysis ~f these lesions were 
ptrfonlld by tht prevalence lllthod of D1nu and Lagarn (1983), liradtd 
non-ntoplast1c 1nc1dtnces were analyzed for trand and heterogent1ty by the 
RlDIT ~thod (Bross, 1958; St1v1n, 1977). 

Sptc111"· Btw ~ata. and final Btppft Stprag• 
Spec1~ns, raw data, and the final raport art stortd in tht arch1v1S 

of Hazleton Laboratories Alerica, Inc. 

lG 
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PATHOLOGY SUMMARY 
52 Wltk InteriM Sacrifice 

ltntrtl Protocpl 

Six-hundrlcl, six to sntn week old F1schtr 344 rats, 300 1111111 and 
300 f ... les, wert assigned co.puttr gentratlcl rando. nu.bers and placed in one 
of five groups of 10 .ales and 10 , ... ,,, each. &roup 1 strve~ as tht control 
troup. &roups 2, 3, 4 and 5 strvlcl as the low-, Mid-1-, Mid-2-, and high-dost 
groups receiving 1, 5, 15 and 45 -v/kg/day respect1vely, of the test CQ~Pound 
2,4-0ichlorophtnoxyacttic acid (2,4-D) 1n tht1r diet. 

Following 52 weeks of trtat.tnt, 10 ani.als Per ••~. per group (last 
ten in tach gro•Jp) wert "anesthtthlcl with a barbiturate, . exsanguinated and 
ntcrops1ICI. with the following tissues colltctlcl and preserved in 101 neutral 
buffered for.alin: ~. eyes with Harderian gland, o~tu1tary, salivary 
gland, llllf:1, thYMUS, tnyrp1d w1th oartShytp1ds, lungs, trachea, esophagus, 
sta..ch, •luodenUII, jejunUII, iltUII, colon, etc•, adrtnala, pancrtas, .11nr.. 
kidneys, urinary bladder, testta w1tb ep1d1dym1dts, prostate (malts), oyar1es, 
uterine horns and body (fllllts), spleen, Mtstnteric lYMPh nodes; skin, 
sciatic nt~t, Mt.-ry gland, sternwa w1th Marrow, sktlttal .usclt, thrtt 
ltvtls of tht spinal cord, nasal passage/cavity, nasopharynx, parantsal sinus, 
tongue, oral cavity, Middle tar, and gruss 1t.s1ons. Tht above underlined 
tissuts wert weighlcl. The above tissue,.~xctpt for thrtt levels of tht spinal 
cord, nasal passage/cuity, nasoph•ryn,.', paranasal sinus, tongut, oral cavity 
and Middlt tar, wert IMbedded in Paraplast•, sectioned at 5-I. 11. placed on 
glass slides and stained with h ... toxy11n and eosin and coverslipptd and then 
exaMined by a board•ctrtifitd veterinary pathologist. 

H1stgythglpgy 

Ca.pound-induced, dose-related histOMOrphologic tissue alterations 
occurred 1n the kidneys of t\roups 3 (! -v/kg), 4 (15 Mg/kg) and 5 ( 45 Mg/kg) 

.··111111 and fiMilt rats. Thtst alterations consisted of: 1) an incrtaslcl 
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PATHOLOIY SUMMARY 

unsc~tdultd Deat~s and Ttnainal Sacrifices 

lfntrtl erqtgsgl 

Sh-~undrtd, sh to seven wttk old f1schtr 344 rats, 300 111111 and 
300 fllllts, wert assigned COMPUter generated randu. nUIDtr1 and placed 1n one 
of f1vt groups of 60 malts and 60 flllllts tach. &roup 1 served as the control 
group. &roup~ 2, 3, 4 and 5 served as the low-, ~1d·l·, ~id-2-, and high-dose 
groups rect1v1ng 1, 5, 15 and 45 1119/kg/day rnptctively, of the tnt COIIIPound 
2,4-D1chlorophenoxyacetic ac1d (2,4-D) in their diet. 

Fo11~1ng 104/105 wetks of trta~nt, all surv1v1ng ani111ls were 
anesthtt1ztd with 1 barbiturate, exsanguineted and necropsie4 with tht 
fo11.~ing tissues collected and preserved in 101 neutral buffered for..11n: 
W1!!,, eyes w1th Hardtr1an gland, p1tyitarv, salivary gland, .b.Uz:1, th~s. 

thyroid with oarathyrpids, lungs, trachea, esophagus, ~tOIIIIch, duodtna, 
jejuna, ilt~. colon, ctcUIII, adnnals, pancreas, J..int, kidneys, urinary 
bladdtr, ttst!l wjth epididll!!idtS, prostate (lllln), ovarits, uttr1ne horns 
and body (feMalts), spleen, IIIStnteric l~h nodes, skin, sciatic nerve, 

· mammary gland, stern11111 w1th 111rrow, sktlttil ~sclt, thrtt ltvt1s of the spinal 
cord, nasal passage/cavity, nasopharynx, paranasal· sinus, tongue, oral cavity, 
~iddle ear, and gross lesions. The above underlined tissues wert weighed. The 
preurvtd tlssuts except for thrtt ·levels of the spinal cord, nasal passage/ 
cavity, nasopharynx, paranasal sinus, tongue, oral cavity and middle ear from 
unscheduled deaths and all but the last 10 terminal sacrificed animals in each 
dose group; and the preserved tissuts except the lumbar spinal cord from the 
last 10 te~inal sacrificed animals in each dose group were embedded in 
Paraplast•, sectioned at 5-6 ~. placed on glass slides and stained with 
htllllltoxylin and eosin and covers11pped and then examined by a board-cert1f1td · 
veterinary pathologist. In addition, all or1g1nal brain sections wert 
randomized and read "blind" by another Hazleton Senior Pathologist. Subsequent 
to these evaluations of three sections of brain per an11111, three to five 

.sections of r1111in1ng fixed bra1n tissue fr011 each animal were ·processed and 
. evaluated ~1croscopically by the study pathologist. Therefore a total of s1x 

to eight brain sect.ions were exa~intd microscopically for each animal. 2 7 

. . . 
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Text Table 
KIDNEY 

lnc1dence of lncrtestd Tubular Ce11 P1tM~nt 
•nd '1ne Vecuo11zat1on of the Cytoplas• 1n the Renal 

Cortex 

~ FEMaLES 
NUftlber eXIM1ntd ;t ;t ii- i!- if- ;t ;t if- rn- if-

Increased tubul1r ce11 P1t~ent 

Present 2 2 t 10 10 3 3 5 6 7 F1ne vtcuo11zat1on of the 
cytoplas• 1n the renal cortex 

Not OllstrYtd 10 10 10 10 10 5 7 5 5 2 N1n1•1 0 0 0 0 0 2 0 1 0 2 S11ght 0 0 0 0 0 3 3 1 1 1 Node rate 0 0 0 0 0 0 0 3 4 5 

.· 
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Text Table 1 
lnctdtnce of astrocyta.es tn the·brain of F-344 rats recetvtng 
2,4-Dtchlorophenoxyacettc acid at 0, 1, 5, 15, or 45 -v/k~/day .. 

!!Ill F11111]1 liroup: 1 z 3 4 5 1 2 3 4 5 Mv/Kg/Day 2,4-D: 0 1 5 15 45 0 1 5 15 45 

Unscheduled 
Deaths: 1/18 017 0/3 217 1/14 0/10 1/13 0/13 0/JZ 0/14 -

Post Week 52 Interi• 
S.crtftce: 0/10. 0/10 0/10' 0110 0/10 0/10 0/10 0/10 0110 0/10 

Post Week 104/105 
Tertii nal Sac. 0/32 0/43 0/47 0/41 5/36 0/40 0/37 2/37 1/38 1/36 

All Ant .. ls 
" 

) 
on Study: 1160 0/fiO 0160 Z/51 6160 0160 1/60 2160 1/60 1/iO 
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